In this work some boundary value problem for the operator-differential equations of the second order of elliptic type is investigated on a finite segment. Here sufficient conditions are specified operator coefficients of the equation, at which boundary value regularly or fredholm's solvability. The received results are applied to some boundary value for differential the equations of the second order in private derivatives of elliptic type.
We denote by L 2 ((0, T ) ; H) a Hilbert space of vector-functions f (t), determined in (0, T ) almost everywhere with values from H measurable, square integrable in the Bochner's sense .
Following the monograph [1] , we will define function space Here and further all derivatives are understood that is theories of distributions [1] . Further, we will define space subspaces 
where f (t), u (t) are functions in H, and here we assume that the following conditions are fulfilled: 1) A is a positive-definite self-adjoint operator; 2) Operators A j are linear, and 
that the problem (1), (2) is called regularly solvability, and the regular solution of a problem (1), (2) .
there is a regular solution of a problem (1), (2) of spaceW 2 2 ((0, T ) ; H), that we will say that a task (1), (2) fredholm's solvability.
In this work we will point sufficient conditions to coefficients of the equation (1) which provide regularly or fredholm's solvability of a problem (1), (2). Let's note that at ρ (t) = 1 boundary value problem on a semi-axis R + = (0, ∞) are investigated, for example in works [2] [3] [4] [5] [6] [7] [8] [9] , and at ρ (t) = α, t ∈ (0, T 0 ) and ρ (t) = β, t ∈ (T 0 , ∞) in works [10] [11] [12] [13] [14] . On a finite segmente at ρ (t) = 1 the problem (1), (2) is investigated, for example in works [15] [16] [17] [18] .
At first we will investigate regular solvability of a problem
Let's enter the following operators:
The following takes place 
Considering that u ∈
• W 2 2 ((0, T ) ; H) after integration in parts we receive:
Considering equalities (7) in equality (6) we receive the statement of a lemma. Theorem 1. Let conditions 1) and 2) be satisfied. Then operator P 0 isomorphically displays space
Let's prove that the equation
It is obvious that the operator P 0 it is possible to consider as the operator
Then the approval of the theorem follows from Banakh's theorem of the return operator. Now we will prove the following important lemma Lemma 2. Let conditions 1) and 2) be satisfied. Then at any
Proof. As
, that considering equality (5) we receive:
Thus, fidelity of an inequality (9) is proved. Let's prove an inequality (10) . As
, that considering equality (5) from here we receive
The lemma is proved. Now we will prove the theorem of regular resolvability of a task (1), (2).
Theorem 2. Let conditions 1) -3) be satisfied and the inequality takes place
Then problem (1), (2) is regularly solvability. Proof. Let's write problem (1), (2) in a look the equation T ) ; H). After replacement P 0 u = ω we receive to the equation ω + P 1 P
, that the received equation is equivalent to the initial equation P u = f . Then, flat P 0 u = ω we have
Taking into account a lemma 2 we receive
Therefore, operator
0 limited in space, and its norm is no more than q < 1. Therefore operator E + P 1 P
From this it follows that
Let's consider one appendix of the theorem 2 to regularly solvability boundary value problem for the elliptic differential equations in private derivatives. Example 1. In area Q = (0, T ) × (0, π) let's consider boundary value problem:
where
|q (x)|. Thus, applying the theorem 2 we receive:
Then at any
2,2 (Q), which satisfies to the equation (12) almost everywhere in and boundary conditions (13) . Now we will consider a boundary value problem
where operator coefficients meet conditions 1)-3), T 1 and T 2 linear operators in H.
Takes place Theorem 4. Let conditions of the theorem 2 be satisfied and
Then problem (15) , (16) is fredholm's solvability. Proof. Let's write a problem (15) , (16) in the form of the equations
According to the theorem 2 P : 
where K (ε)-some scalar function of argument ε > 0.
As
where C 1 and C 2 compact operators in H, that is enough to prove an inequality (17) 
Further we consider that ε 1 > 0 sufficient small number. As C 1 compact operator, that
On the other hand if {e k } full orthonormalized system of own vectors of the operator A,
Then using an inequality (8) we have:
On the other hand
As u ∈ 
From an inequality (18) , (19) and (22) follows that
It is similarly proved that
From an inequality (23) and (24) fidelity an inequality (17) follows. Now we will prove that Q is compact operator. Let {u n } ∈ 
